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Now Moial Compleicoe 

The present m, reteto to melal complex of formula fl). „ ^ 
compos fhe mew co npI e»e end t. fhe uee of fho metal comptal ln ZZZt 

example, oxepe. dyes rUe. eu^shgty. ,„ . eompamtwy ^ ,„„ " 
ZZZ IT «»«n9 media havt* ««, r^l** 



DC 



PCT/EP02/12307. Whict 
compositions comprlslnf 



es of the following metal complexes: 




j and 



foims state of the ait according to Artfcle 64(3) JBPC, discloses 
i at least one oxonol dye and at least one metal comolex and 



DO 



The present Invention rentes to metal 




o o 




complexes of the following formula 



(I), wherein 



14. MAI. 2003 13= lb won 

I 



10 



15 



20 



25 



30 



35 



Ma is a transition metal of Sub-Group 7, 8. 9, 10, 1 1 or 12, preferably 9, 1 0 or 1 1 , 

D 1 and D* are each in Jependently of the other a carfoocycllo or heterocyclic ring or ring 

system, which may be u lsubstltuted or substituted by one or more groups R 5 and R*, 

R 1 and R 4 are each in jependently of the other a hydrogen atom or an unsubstituted or 

substituted aikyl radical, perfluoroalkyl radical, aryl radical or aralkyl radical, 

R 2 and R 3 are a cyano g toup, or 

R 2 and R a together form ja five to seven membered heterocyclic ring, or 
R 2 and R 9 together form an aromatic carbocyclic ring, which Is substituted by at least one 
electron accepting substituent, or which is substituted by at least one electron donating 
substltuent, t 

R B and R B being a halogen atom, such as fluorine, chlorine or bromine, a group -NR B R S , a 
group -SOaNRW, wherein 

R 8 and R fl are each Independently of the other a hydrogen atom, an alley) group, a C r 
Cswalkylcarbonyl group, an alkyi group which is substituted by E and/or interrupted by D, a 
Cs-^aiyi-carbonyl radica] or Cy^aralkyl-carponyl radical, an aryl group, or an aralkyl group, 
or R a and R 9 together foforj a five- to seveni-membpred heterocyclic ring, which optionally can 
be interrupted by D, 

a nitro group, a cyano group, a hydroxy group, an alkyl group, an alky! group which is 
substituted by E and/or interrupted by D, an alkoxy group which is substituted by E and/or 
interrupted by D, an irytaxy group, an aralkyloxy group, an alkylthio group which is 
substituted by E and/or interrupted by D. an arylthio group, an aralkylthio group, an acyl 
radical, a phenyl group an ester group, such as a phosphonlo add, phosphoric acid or 
carboxyllc acid ester gro jp, a carboxamide group, a sulf amide group, an ammonium group, a 
caiboxylio acid, sulfonic icid, phosphonlc acid or phosphoric acid group or a salt thereof . 
wherein at least one of the substituents R" and at least one of the substituents R e Is an 
electron donating group if R 2 and R 3 together form an aromatio oarbocycHc ring, which is 
substituted by at least ojie electron accepting substituent, or at (east one of the substituents 
R s and at least one of the substituents R B is an electron accepting group, if R 2 and R 3 
together form an aromaltio carbocyclic ring, which is substituted by at least one electron 
donating substituent, win *reln 
D Is -CO-, -S-, -SO-, -SCfe-, -O-, -NR 10 , and 

E is -OR 11 , -SR 11 , -NR 12 fc 13 , -COR 1 * -COOR' 6 , -CONR 12 R 19 . -CN, or halogen, wherein 

R 10 , R 12 and R 18 are eacn Independently of the other a hydrogen atom, an alkyl group, an aryl 

group, or an aralkyl group, 

R 11 Is a hydrogen atom, an alkyl group, an alkyl group, an aiyl group, or an aralkyl group. 
R w is an alkyl group, an alkyl group, an aryl group, or an aralkyl group, and 

I 



15 



20 



25 



R 1 * is a hydrogen atom 



an alkyl group, an alkyl group, an aryl group, or an aralkyj group, 



with the proviso that the following compounds are excluded: 




and 



The use of the metal 
results, surprisingly. In 
solid stats so that the 
state, as a result of which 
10 and good 



cor iplexes < 



I playback chan cteristlos in 



of formula (I) in combination with, for example, oxonol dyes 
a ^comparatively weak tendency of the oxonol dyes to aggregate in the 
' u 0| # lon cu,ve remains advantageously narrow even In the solid 
recording media having high reflectivity as well as high sensitivity 
the desired spectral ranged are made available. 



In accordance with the Indention, an arkyl radical Is understood to be a straight-chain or 
branched d^alkyl radlb U, preferably C«aJky| radical, which may be unsubstltuted or 
substituted, such as. for example, methyl, ethyl, n-propyl. Isopropyi, n -buty|. seo*utyl, 
.sobutyl, tert-bulyl. cyclodutyl. n-pemyl, a^sntyl, 3-pentyl, 2^cflmethylprapyl. hexyl, heptyl, 
2.4.4-trfmethylpentyl. 2-eihylhexyl oroctyl, ethoxycarbonylethyl, cyanoethyl. diemylamino- 
ethyl, chloroethyl. acetoxVethyl and trifluoromethyl. 

In accordance with the Invention, an alkoxy radical is understood to be a stralght-chaln or 
branched C^lkoxy radjcal, that is to say CMW>lky|. praferabiy OC^alkyl. such as, for 
example, methoxy. ethoxv. n-propoxy, leopropoxy, n-butoxy, sec-butoxy, Isobutoxy, 
tert-butoxy. n-pentyloxy. fe-pentyloxy, 3-pentyloxy, 2,2«Imethylpropoxy. rvhexyloxy, 
n-heptyloxy, n-octyloxy, 1.1.a3-tBtramethyIbutoxyor2^ihylhBxyloxy. 
in accordance with the indention, an aromatic carbocycllo ring or an aiyi radical is underatood 
to be a CWuyl radical, pjreferably Canary! radical, which may be unsubstltuted or 
substituted, such as. for example, phenyl. 4^ethylphenyl, 4-mathoxyphenyl, naphthyl. 
blphenylyl. 2-fluorenyf. plpenanthryl. anthryl or terphenylyl. 
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In accordance with the invention, an aralkyl radical Is understood to be a C^relkyl radical, 
preferably CMaaralkyl ra iical, which may be unsubstituted or substituted, such as, for 
example, benzyl. 2*ertt^-2-pfopyl, p-phenethyl, 9-fluorenyl, ocodlmethylbenzyl, o-phenyj- 
butyl, cD-phenyl-octy|,£o-6henyl-dodeoyl or3^ethyl-5-(1\1\3' J 3 , -tetramemyl-butyl)-b©nzy|. 
As described above, the aforementioned radicals may be substituted by E and/or, if desired, 
interrupted by D. Interruptions are of course possible only in the case of radicals containing 
at least 2 carbon atoms Connected to one another by single bonds: CVOieatyl is not 
Interrupted; interrupted aVylalkyl or alkylaryl contains the unit O In the alkyl moiety, d- 
C 18 alky| substituted by ojie or more E and/or Interrupted by one or more unite D Is, for 
example, (CH 2 CHaO)^Rf, where n is a number from the range 1-9 and R* Is H or Ct-C^kyl 
or C^oalkanoyl (e.g. Cp.CH(C?HB)C 4 H 9 ), CHa^HCORVJ-CHa-O-R* where R" Is 0,-dealkyl, 
CrCiacycloalkyl, phenyl,} CrCiBPhenylalkyl, and R* embraces the same definitions as R y or 
Is H; C,-C8alkylene-COC$-R z . e.g. CHsCOOR^CHfCHaJCOOR 2 , C(CHsfeCOOR x , where R* Is 
H. OfCnplkyl (CHaCHapWR*. and R* embraces the definitions indicated above; such as, 
for example, CH a CHrO^JO-CH=CHa; CH 8 CH(OH)CH*-O.CO^CH 3 )=CHa. 
-(CHafeOCHa, -(CHaCHa^aCHaOHa, -CH*0-CMa, -CHaCHrO-CHaCHa, -CHaCHaCHrO- 
CH(CH s Ja. -ICHaCHaOIv^CHa wherein Y1 = 1-3, -CHrCHtCHaJ-O-OHrCHaCH, and-CHa- 
0H(CHa)-O-CHa-CHa. j 

In accordance with the present invention, the expression "ester group" encompasses 
carboxyllc ac|d esters -C»0)OR 1D1 . phosphonlc acid esters -P{0)0R 1W 0R 108 and phosphorfe 
acid esters ^P(O)OR ,0e pR 1Q3 , wherein R 101 is an unsubstjtuted or substituted alkyl, aryl or 
aralkyl radical or is an alfyl radical which Is interrupted one or mora times by -O- or by -S- 
and which Is unsubstituted or substituted by a hydroxy group, R 10? and R 103 are a hydrogen 
atom, an unsubstituted oj- substituted alkyl, aryl or aralkyl radical or are an alkyl radical whioh 
is interrupted one or mor£ times by -O- or by -S- and which is unsubstituted or substituted by 
a hydroxy group, such as, for example, -CfOJOCHaCHaOCHaCHaOCHtCHak and 
»C(O)0CHaCH?0CHaCHlOH. 

The expression "sulfamide group" indicates a group -SO e NR°R s wherein R* and R 9 are ae 
defined above. 

Examples of an amino gi oup -NRW are amino, methyiamtno, ethytamino, dimethylamino, 
dlemylamino, phenylamtoo, methoxycarbonylamino, acetylamlno, ethylcarbonylamino, 
cyclohexylcarbonylamlnel benzoylamlno or chloreacetylamlno, morpholino, piperidino or 
pyrrolidino. j 
A C 1 . 24 alkoxycarbonyl radii 



Ileal is understood to be a straightahaln or branched 
areferabfy C^O-C^alkyl radical, such as, for example, methoxy-, 
ethoxy-, n-propoxy-, Isopfopoxy-, n-butoxy-, sec-butoxy-. iaobutoxy- ortenVbutoxy-oerbonyl. 



35 C(0)0-C 1 . 2 «alkyi radical. 



5 

c »»«*Vha*onyl radteal m , ph^^y, greup a 
beravlcaitonyl group, respectively. 

'"X?: Wlth th8 'r ntion ' an "ammonium group- is understood to be a group 

SZE^T r R,0S " a ™™» *» ^ an unauJZor 

substituted alkyi, aryl or drafkyt radical. 

Examples of an (aromatib) hetarooycllc ring (or ring system) are heterocycles having from 
3 to 12 carbon atom* fo ■ example frthienyl. a-furyf. Lpyrazolyt, 2-pyrtdyl. 2*hiazD|y| ( 
froxazolyl, MtaK Whiazolyl, triazoW or any other ring system consisting of 
th.ophene. furan, pyrazo a, thlazole. oxazole, imidazole, teothiazole, thiadiazole. triazole. 
pyridine or benzene rings unsubatituted or substituted by from 1 to « ethyl, methyl, ethylene 
and/or methylene substfflients. ' 
Samples of a saturated Lterocyoflo ring are heterocyeloalkanes having from 4 to 6 carbon 

7 1 *° hateW 1tam nitro9en ' oxy ^n and sulfur, for 

example tetrahydrofuran tetrahydropyran, 1.4-dloxane, thlolane, pyridine. v*utyrolactone 

5-aminopentanoIc acid lactam or pyiroUdine. 

Btamplse of an aromatic! carbocyclic ring or ring system are aromatic rings having from 6 to 
24 carbon atoms, such afe phenyl or naphthyl. 

The definitions given herknbefore for the radicals in formulae (fa) and (lb) apply to the entire 
Invention, unless otherwise specif led. 

If R* and R> together fonji a five to seven memebered heterocycHc ring, metal complexes 
represqnted by formula 

tfi u «. T. prefeiTO * x ' 8 >0- >3. >S=0, or >SO* and 

R\ R , Me, D», D 8 , R 8 an}i R« are defined as above. 

In one aspect me preselt invention relates to metal complexes of fonnula I, wherein at least 
one of the substltuents R* and at least one of the substituents R» is an electron accepting 
group and R* and R 8 tog&ther form an aromatic carbocyclic ring, which is substituted by at 
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least one electron 




. wherein 
donating eubsfituetot, 
Cft^aiyjoxy hroup, an 0 r C^ra kyloxy group, 
electrpn accepting substl uent, 
bromine atom, a gi oup 



A 2 and A 8 are an electron 
group, an 
R ra and R* are an 
especially a chlorine or c 
defined as above. 
In a further more preferred 
formula I, especially III, 
substituents R*le an e]e£ 
carbocyollc ring, which 




substituent An < xample of such a compound la given below: 



aspect, the 
vyherejn at 

donating grou[ 
\4 substituted by at |i 



preednt invention relates to metal complexes of 
least one of the substituente R B and at least one of the 
and R* and R 3 together form an aromatic 
one electron accepting substituent. 



a hydrogen atom, 
, especially a 
acyano group, or 



-3- 

Ma 



time 3 



formed ring Is highlights* in boldface), 
each independently of th a other a hydrogen 
radical which Is interrupted one or more 
preferably A 2 and A a , are an electron 
atom, especially a chlorlije or a bromine 
hydrogen atom. 

Examples of groups D 1 a\id D 2 are; 



aton 



especially a hydroxy group, an C r C 1B alkoxy 
oragroup-NF^R*. 
especially -NO*, a halogen atom. 
-SCVNR fl R° t wherein R\ R 4 , R fl and R* are 



Me Is preferably a transport metal of Sub-QrjDup 9 P 10 or 1 1 , especially Cu** Ni**, Pd 2 *, Pt**, 
Co 8 *, Co 5 * or Zn 2 *, 
R 1 and R 4 preferably are 
QaFe, or a d^alkyl radio* lI, espeqaHy a methyl 
R 2 and R 3 are preferably 



Ci^perfluoroalkyl radical, especially -CPs or - 

or ethyl group, 
group of formula 



and Me are added for clarity reasons; the 
wher&n X js >0, >S, >S=O f or >S0 2 , A 1 and A 4 are 
atom, an alkoxy radical, an alkyl radical, an alky) 
by -O- or by -S-, at least one of A 2 and A 3 , 
accepting substituent, especially -NO^, a halogen 
, a group «SOr-NR e R 9 and the other Is a 




.or 

NR 800 -, wherein R** Is a 
Preferred groups D 1 and 




lydrogan atom, 



D 8 have the following structures: 



.or 

B M isOH,-OC 1 -Ca t alKy| 1 





especially 



whbrein X', X s , X s are a group =CH- f -0-,-S-,or- 



wanalkyl group, 



wherein 



such as CH 8 0-, p«H B 0-, ChHbO-, CaH 17 0., C^O-, 3.5,5- 
trtmemylhexyloxy, or o, jH^. ffOH°Hrf»VCHi wherein R» Is a methyl group and x Is 1 
orR*lsanethyfgroupajdxls2,orR*ls i butyl group and x Is 2, or R* Is a methyl group ' 
and x Is 3, -NR fl R°, wheniin R* and R' are (VOtflkyl. or <CH 2 )yOH, wherein y Is 1 to 24; 



or 



10 




The metal complexes of formula 
Index. The present invention 
information, of a metal 



(I) are coloured and make a contribution to the refractive 
accordingly relates also to the use. Jn the optical storage of 
complex of formula (l). 



15 According to the present 



Invention metal complexes having the following formula 
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Me is Cu 2 *, Ni*. Pd*. Ptf. Co* Co* or Zri* 



5 A 1 . A*, A B and A 8 are eadh Independently of the other a hydrogen atom, an alkoxy radical, an 
alky) radical, an alkyi radjoal which ia interrupted one or more times by -O- or by -S-, 
at least one of A a and I A 9 , preferably A 2 and A 3 , are an electron accepting substltuent, 
especially -N0 2 , a halogen atom, especially a chlorine or a bromine atom, a group -S<V* 
NR 8 R 8 and the other is a (hydrogen atom. 

10 R 1 ,R\ and X are defined] as above, 

R*\ R 58 , R 84 , R 61 , R 88 aijd R 84 are each independently of the other a hydrogen atom, or an 
Ot-Otsalkyl group, 

R 88 and R 63 are each ind| spendently of the other a hydroxy group, an d-dsalkoxy group, an 
Ce-Cc^aryloxy group, an OrCwaralkyloxy group, or a group -NR B R 8 , wherein R 8 and R 9 are 
1 5 each independently of thb other a hydrogen atom, an C r C ie alky| group, an C r C ia a1kyl group 
which is substituted by E and/or Interrupted by D, an Ce-C^ryl group, or an CrC 24 aralky| 
group, wherein D and E are as defined above, or 

r«? and R 82 , R M and R 8 *, h M and R 82 . and/or R 83 and R M are each Independently of the other 

1 

4 
I 

i 
I 
i 
i 

J 

r 



9 



5 



15 



A 10 A io> 




, wherein 

hydrogen atom, or a Ci*(peaikyi group, or 
A»and A'i'together, forii a double bond, and 
A 13 is a hydrogen atom ojr a Ce-o^kyi group, or 
R° and R 58 and R 64 , sndjor R 63 and R« and R^are 



A 10 , A 1 ", A 11 , A 11 ' A* and A 1ff are each independently of the other i 




wherein A 14 , A*. A 18 , A", A" A* A"* A" A 1ff a'» 4« a*p - 
rndapande^oftheoth * ^ 

10 J"^* jj or m t Jeubatftuents have the following preferred meaning* 
Ma is Cu 2 *, Ni* Pd 2 *, Pth cp 5 * Co 3 * or Zn 2 *, 

ir 3 '!^' * T" >Ss0 ' * nd «** Purred, 

A 1 , A 4 , A 8 and A" are a hydrogen atom, 

A 2 and A a are -NO*, j 

it^^rf™ « ** *** a **** *»• ^ 

H". H". ,Y». R« J „« a» a hrtngen atom, or 

£r*r toae,har ' r w Rl ' andR, ' ,o9a,her " fero - « «*=*«tod 

B" and R"<™ oaoh Independent* of the other a hydroxy group, an 0,.o,«|ta», flrouD . 

^1°T. " -T - (CH ^ H " 8 ^ -WW^VB". whe» „ to a nZ£ 
<romtharanBal^andFj»teHore,^!„aii(yi,or 

K» and R* R= and R«. and Ft", and/or R" end Ft 8 * ar. each Indapsndantfy of o* er 



20 
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10 



, wherein A'° A w , A 11 . A ,r , A 12 and A 1 * are each Independently of the other a 
hydrogen atom, or a CrGtflkyl group, or 
A 1 " and A 11 ' together, form a double bond, 
A 13 is a hydrogen atom a r e Ci-C 6 alkyl group, or 
R 53 and R 52 andR 54 , andfar R 63 and R" andR* 4 pre 

»1« A^ B a17 



*w a 1 a" 
*V^A- 



wherein A 14 , A 1 * A 1a . J^, A 1 * A w , A", A' 7 ", A 18 , A 1 * A*. A 1 *. A 8 * and A 2 " are each 



Independently of the oth jr a hydrogen atom, or a C^aalkyl group, 

i 

1 0 More preferred are metaj complexes having the formula 

m 




(lib), 



R** is a hydrogen atom, or an aJKyl group. 



(lie), wherein X 1 is a group -O-, -S-, or-NR 800 -, wherein 



i 
i 

I 



5 



11 



o<_J«V 

it 

A 

/=N. /N«v 



(Hla), or 




(IVa), 




(IVb), 



(IVc),or 



(ivd), wharein 
Me Is Cu 8 * Nl** Ptp, Ptj\ Co 2 *, Co* or Zn* 
R K . R 8 *, R 8 * and R 84 are i hydrogen atom, 



R M and R^are each independently of the other a hydroxy group, an C,-C ia altoxy group, a 
10 group ~NR<W> wherein f and R» are each independently of the other a hydrogen atom, an 
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C r C 1B alkyl group, a 
from tha range 1-9 and 
R^andR* R ra anaR 6 \ 
a group of formula 



• or 

A 1S a hydrogen atom or 



12 

-(CHaVOH, or a group (CH 4 CHaO) n -R ie , where n is a number 
is H or Cj-Ctoaltyli or 
R* 8 and R 6 * and/or R 68 and R«* are each independently of the other 



'vherein 
c,-c a alkyl group, or 



ro and R° and R M , and^or R 83 and R 65 and R 64 are a group of formula 

o- 



1 0 Moat preferred are the m »tal complexes Rated below: 







Compound 




R M =R W 


Me 


A*1 




-N(CHa) a OH 


Nr 


A-2 




-N(CHa) a OH 


Cu" 


A-3 




•N(CHa) a OH 


Co* 


A-4 




-OH 




A-5 




'OH 


of 


A*6 




-OH 


Co** 


V 


A-7 (Me » Ni**) 
A-8 (Ma = Cu 5 *) 
^=\_ . A-9 (Me t= Co*») 
O-fW 





A-10(Me = Ni*) 
A-11 (Ma = Cu e+ ) 
A-12 (Me«Co*) 



A-13(Me = Ni*) 
A-14(Me = CuF*) 
A-15(MeaCo°0 



A-1 6 (Me 

A-17 (Me = Cu**) 

A-18(MasCo 8t ) 



A"19(Mo = Ni a+ ) 
A-20 (Mb =5 Cu 2 *) 
A-21 (Me = Co*) 



A-22(MQ-NI^ 
A£3 (Me =» Cu 8 *) 
A-24(Me«Co*) 
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/=N. ,N=\ 



1^ 



Compound 



Mo 



B-1 



•*KCHa)aOH 



B-2 



-N(CH*)aOH 



Co 87 " 



B-4 



-OH 



NT 




B-7 (Me s= NI**) 
B-B (Me s Cu 2 *) 
B-9 (Me = Co 3 *) 



B-11 (MaaCi4 & ») 
P-1g(MesCo^ 




B-13(Me = Ni*) 
B-14(Me = Cu**) 
B-15 (Me = Co**) 



compound 




R^R* 8 


Me 


C-1 




-N(CHfi)aOH 


NT 


C-2 




-N(CHz)*OH 


CvT 


C-3 




-N(CHa)aOH 


Co 3 * 


C-4 




-OH 


l#* 


OS 




-OH 


Cu*" 


OS 




-OH 


CO* 




07(Me»NI^ 
C-8(Me = Cu^) 
C-9(Me = Co*) 



O>10(Mb>iNP) 

01 1 (MessCu 8 *) 

01 2 (Me = 00^) 
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C-ISflWe^Ni 2 *) 
C-14(Me = Cu**) 
CM5(Me = Co*) 



| Compound 






Me - 


D-1 




iN(CHa)aOH 








-NfCHafeOH ' 


Cup 1 


C-3 


i 


-N(CH a )aOH 


Ctf*""' "™ 


D-4 




•OH 


NP* 


D-5 




-OH 


Cu* 


D-6 




-OH 


Co^ 


/JH 

/-ft 


i P-fttMeoCu 8 *) 

D ' 9(Me=co3t) 

, D-10(Me=»Ni*) 

D-11 (Ma-Cu^ 




17 





D-13(M8 = Ni 2+ > 
D-I^Me^Cu*) 
D-ISflVtesCo 3 ') 



compound 




~R w =R ftd " 


Me 


E-1 




-N(CHs) a OH 




E-2 




-NfCH&OH 


Cu 8 * ' ' 


C-3 




-N(CHa) 8 OH 


Co** 




-OH 


N|at -■ , — 


E^5 j 


-OH " 




t-8 ! 




-OH 





E-7<Me = Nl at ) 
E-9(Me = Co*) 



E-IOflVIe-Ni 8 *) 
E-11 (Me a Cu^} 
E-12(Me«Co 8 ') 
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E-15 (Me - Co 3 *) 



Compound 




B u =B fla 


Me 


F-i 




-N(CHa)aOH 


NP- 


F-2 




-N(CHa)aOH 


Cu w 


C-3 




-N(CH2) fi OH 


CO 3 * 


F-4 




-OH 


Ni 8 * 


F-5 




-OH 


Cu* 


F'B 




■OH 






F-7 (Ms b l 
F-8 (Ma = Cu 2 *) 
F-9 (Me = Co 5 *) 



F-10(Me = 
F-11 (Ma = Cu 2 *) 
F-12(Me = Co 3 *) 
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F.14(Me = Cu*) 
P-16(Me-Co^ 



Tl» metal complex deWed hereinbefore can ba prepared In accordant ^.c In 
analogy to. mathoda described In PCT/EPO2/12307, EP-A-200 849. EP*182 811 EP^fc 
362 138 and EP-A-436 470. 

in a further aspect, o» iesent invantlon relates to compositions, comprising 
(a) a metal complex according to the present Invention, Including 




.and 



10 (b)adye. 



15 



compounds of formula |, 
(US-A-5,958,650), styryj 



Furthar chromophorea (c ires) that can ba used in the recording layer in addition to the 



I. Ill or IV are, for example, cyanlnas and cyanlne metal complexes 
[»'iipourida(us^re,l0Sfl3i),oxonoldye8(EP-Af833314 us-B- 
^ff*>- *aa arrfazo metal complexes (JP-A-i 1/028886). prartalocyanlnaa' 
ITlTAtfrf" 33 ! 809 ' ^^3843,6^-463560. EP-A-492 808, EP-A-509 423, 

n^,f 427 ' ™- 204. WO88/14S20. WOOIV08522, 

20 ^Wm^c fl elatac W p™ nd8me ^ (Ep ^ mEp ^ 903 
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■ Qxazlnes, 



and metal complex saft^ thereof (US~5 
(EP-A-568B77) f or 
phenathiazjnes; as well 
PCT/EP03/03945, espe 
1 
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861 621) or quadratic acid compounds 
, dfoxazlnes, diazastyiyls, formazaps, anthraquinones or 
as the rhodamtn.ee and rhodamlne/quencher mixtures described tn 
»ally examples 1 to 75 of PCT/EP03/03945, and PCT/EP03/03946, 
4B Of PCT/EP03/03946. 



Examples of suitable dyes are non-charged dlaza-styrylium chramophores, where 

by complaxatfon of the heterocyclic nitrogen by a heavy metal 
group, especially 



quatemlzation is achieved 
cation Instead of an alky 



CN 



10 or a mixture of the abovp chromophobe with the below quenchers or a mixture of the below 
quenchers. 




squaryflum dyes and optionally a 1 :Z nickel formazane dye as a quencher, especially 



It* 



CF 3 SO. 



S-N 



•.-•ranL.aasj i&dk} Citw ac +41 bl b3b Wrta 
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SQ = SQUARYUUM 



CHROMOPHOBE 



an anionic oxonol dye 
(paraquat type), especially 




[or mixture of oxortPl dyes) is combined with a cat|onlo quencher 




kxx> 




dipyrromethene chromophores, especially 
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CIBfl SC +41 61 636 7976 



NR. 748 S. 29/57 





or cyanine dyes Fn combination with quenchers of the qqlnone^limmonlum (Kayasorb) type 
or metal azo complexes, ©specially 




cyanlne dyes combined with an azo cobalt complex fln part as ion-pa|r), especially 



wa M i ww i-»X WX www f w 



W. wf 
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or mixtures of cyanlne d res, especially 






Preferably, the 
5 Is Co*" and an oxonol 



NO, 



eomposlti one comprise a metal complex of formula I, II, HI or |V, wherein Me 



dye of formula 



(Major 



14.MflI.2093 13:20 



CitfH +41 bl bdb r->r& 



10 



15 



20 




24 



(Vb), described in PCT/PP02/12307, 
wherein A 1 , A* B 1 and B 2 are in each case a eubstltuent; Y 1 and Z 1 are In each case a group 
of atoms necessary for t ib formation of a carbooyollc or heterocyclic ring; E and G are in 
each oase a group of atAms necessary for the formation of a chain having conjugated double 
5 ponds; X 1 is *0, =NR 1M or *C(CN)2. R 1w being a substftuent; X? Is «NR 1M or -qCNfe, 
R 1CB being a substltuent; Lie a methine group, which may be substituted, or a group by 
means of which a polym amine group is completed, it being possible for 3, 5 or 7 methine 
groups to be connected n order to form a chain having conjugated double bonds, which 
chain may be substitute^. 



Oxonols having formula 



R 141 



W41' 



(VC) 



wherein R 1M , Ri« R™and R iaa , p, q and rare as defined below and 

R 141 and p 141 ' are each ir idependently of the other a hydrogen atom, an unsubstKutsd or 
substituted Cnsalkyl rad cai, CMcycloalkyl. c^ryl, C^aralkyt radical or heterocyclic 
radloal, 

R 14 * and R 14 * are each ir idependently of the other a hydrogen atom, a cyano group, a group 
C(0)OR 14ft , CfOJNR^Rj 47 or C(0)R 147 , an unsupstjtuted or substituted C via alkyl radical, 
CvTcycloalkyl. Ce. ia aryl, < ^isaralkyl radical or heterocyclic radical, R MB and R 147 being an 
unsubstituted or substitued Ci.,«alkyi radical, C^Tcycloalkyl, Cu*ryl C^aralM radical or 
heterocyclic radical, or Rr 8 and R 147 . together with the nitrogen atom to which they are 
bonded, forming a five- oV slx-membered ring, and 
R 143 and R 14 * are each ir dependent^ of the other a hydrogen atom, a carboxyllc acid group 
or an alkyl radical; especially oxonol dyes of the following general formula 
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MR. 748 S. 32/57 




(Vrf) 

R 141 and R w are eaoh Independently of the other a hydrogen atom, a Ci«alky| radical, such . 

methyl or ethyl, or a i arfluoro-C IM aJjcy| radical, such as trlfluoromethyl. a hydroxy-C,^alkyl 

radical, or a O^kyf rac lea) Interrupted one or more times by -O-, such as 

5 CHaCHsCHrOOHCCHa^ a C^ryl radical, such as phenyl, or a Cwaaralkyl radical, such as 
benzyl. 

R 14a and R 148 * are each ijtdependantly of the other a hydrogen atom, a eyano or carboxamlde 
group, 

R w and R w are each li idependently of the other a hydrogen atom, a carboxyllc add group • 
or a sa|t thereof or a dJalkyl radical, 

R 144 and R w are each Idependently of the other a hydrogen atom, a C M alkyl radical, a 
Ce.i«aryt or CMearalkyl radical, or 

R 144 and R 144 * together ft rm a flve-membered or slx-membered ring, such as a cydohexenyl 
or cyciopentenyl ring, ah J 

R 14S Is a hydrogen atom, a halogen atom, especially a chlorine atom, an unsubstituted or 
c,^alkyl- or O,^alkoxy-si ibstltutad C M8 aiyl radical, such as phenyl or p-methyiphenyl, or • 
C7.i 2 aral|cy| radical, such as benzyl, 



oxono! dyes of the follow 




ng general formula 

45 



Xv 

n (Ve) are preferred, 
wherein R', R", R 9 ' and F "'are each Independently of the other a hydrogen atom, a Chalky! 
radical, In particular Chalky! radical, a hydroxy-C^alkyl radical, a C^alkenyl radical, such 
as -CHarCHaCHa. an w substituted or CWtfkyl- or Ct^alkoxy-substltuted C MJl aryl. 3uch as 
phenyl, or Cr- 12 aralkyl radical, such as benzyl, 

R 144 and R w are each ir dependent^ of the other a hydrogen atom, a Chalky! radical, a 
Cfrtsaryf or Cy-isaralkyl re dical, or 

R 144 and R** together fo m a frve-membered or slx-membered ring, suoh as a cydohexenyl 
orcyclopentenyl ring, and 
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R 14S is a hydrogen atom 
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a halogen atom, especially a chlorine atom, an unsubstituted or 
C^kyl- or Ci^alkoxy-a instituted Ca. 12 aryl radical, such as phenyl or p-methylphenyl, or 
Cz-naralkyl radical, such as benzyl. 

5 Most preferred, are Ion f airs of a metal complex of formula I. II, HI or IV, wherein Me Is Co 8 *, 
and an oxonol dye of formula 
O 



wherein R w ,R 1 *,R 1sa 
substituted or unsubstituted 
substituted or unsubstituted aralkyl 
radical, L, 81 , L.* 2 and IP 
have a substituent, m Is 
and l a may be the same 
Special preference is 



,128 
,184 



(Vf), described in US-B1-6 225 024, 



and R 184 are each Independently of the others a hydrogen atom, a 
alkyl radical, a substituted or unsubstituted aryl radical, a 

radical or a substituted or unsubstituted heterocyclic 
each independently of the others a methine group which may 
VI Integer 0, 1 , 2 or 3,'provlded that when m ie 2 of 3 the groups i* 

or different 
to oxonol compounds of formula 



are 



gwan 




(Vg), especially 



wherein R 1 * 1 , R 122 . R 12a aVid R 124 are each Independently of the others a hydrogen atom, a 
C^alKyl radical, a C^e rfluoroaflcyl radical, such as trifluoromethyl. a c^lkenyl radical, a 
CMalkoxy-C M alkyl radio U, a hydroxy-C^kyl radical, a R fl R e N'C w alky| radical, R B and R 9 
being as defined herelnb ifore, a Ce. 10 aryl radical, such as phenyl, a Cwoaralkyl radical, such 
as benzyl, or a heterocyclic ring having from 2 to 10 carbon atoms, or 



ox ooo f pro 
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R 121 and R 182 together, 
carbocydic ring, prefer 
butyl, cydoperrtyl, cycio 
atituted or substituted h 
piperidyt, chromanyl or 
more Chalky! and/or C, 

atom, a halogen atom, s 
radical, eueh as trifluoi 
as berwyi, or a hetei 
two substjtuents R ,so , R 
relative to one another, 
5 or 6 carbon atoms, su 
substjbited by one or nr 
P,qandrare0orl, 




IfMelsCu^.Ni^.Pd* 
formula V are used in co 
are hydrogen cations, 
copper Ion, a metal 
pyridinlum cation, an oxonium 
accordance with the 
catlonlc dyes as described 



27 

id/or R* 28 and R 124 together, form an unsubstitufed or substituted 

'ly having from 3 to 10 carbon atoms, such as cyclopropyl. cycto- . 

jexyl, 2miethylcyclohexyl, cycloheptyl or cydooctyf, or an unsub- 

iterocycllc ring, preferably having from 2 to 10 carbon atoms, such as 

orpholyl. *nh* rings may be unsubstltuted or substituted by one or 
ilkoxy radicals, 

\ R 138 and R 13 « are each Independently of the others a hydrogen 
ich as chlorine or bromine, a C^ky! radical, a C^erfluoroalkyl 
lethyl, a CWuyi radical, such as phenyl, a (Wwiley! radical, such 
:lto ring having from 2 to 10 carbon atoms, or 
\R ia2 , R ,aa . R 13 * Ri as and R 18B , which are located In Impositions 
lether form an unsubstltuted or substituted caitooeyclic ring having 
h as cyclohexenyl or cyclopentenyl. which may be unsubstltuted or ! 
u C M aIKyl and/or C^lkoxy radicals, and 



't 2 *, Co 2 *, or Zn** t |.e. the metal complex la neutral, the oxonols of 
nbination with an organic or inorganic cation, Examples of cations 
— 1 cations, such as a sodium, potassium, lithium, calcium, iron and 
i, an ammonium cation, Including oatipnic dyes and a 
i. sulfonium. phosphonfum, selenium and Jodonlum Ion. In 
i, the cation Is generally selected from ammonium cations, and 
In PCT/RP02/12307. 



metal 



complex cation. 



25 A further aspect of the pijesent Invention is directed to an optical recording medium 
comprising a substrate a id at least one recording layer, wherein the recording layer 
comprises a metal comp ex according to the present Invention, including 

^4^ ^° 



30 



a composition according ?o the present invention. 



or 
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Accordingly, the presen invention also relates to the use of a metal complex accorefing to 
present Invention or a composition according to the present Invention in the production of 
optical recording media. 

i 

5 The recording layer may also comprise, instead, of a single oxonoi dye, a mixture of such 
compounds with, for exe mple, 2, 3, 4 or 5 oxonpl dyes. The use of mixtures, for example 
mixtures of isomers or h >mo|cgues but also mcpures of differing structures, can often result 
in an increase in soiublii y and/or a reduction in jthe tendency to aggregate, Where 
appropriate, mixtures of on-pair compounds may have differing anions, differing cations or 
both differing anions ant differing cations. 1 

The oxonoi dyes used In accordance with the Invention have, in combination with the metal 
complexes of formula (I) a narrow absorption bpnd whose maximum is located at from 540 
to 640 nm or In the range lower than 450 nm. The use of metal complexes of formula 0) 
results, surprisingly, in a comparatively weak tendency of the oxonoi dyes to aggregate in the 
solid state so that the ab sorption curve remains advantageously narrow even in the solid 
state. 

The metal complexes or compositions used in accordance with the Invention, in the form of a 
solid film, aa used in cptl sal storage media, havB, on the longer-wavelength flank of the 
absorption band, a high ©tractive index which reaches a peak value of from 2.0 to 3,0 In the 
range from 600 to 700 rap and more than 1 .9 In the range from 380 to 430 nm, so that a 
medium having high reflectivity as well as high sensitivity and good playback characteristics 
In the desired spectral ra nge can be achieved. 

The substrate, which fun aions as support for the layere applied thereto, is advantageously 
semi-transparent (T& 10 %) or, preferably, transparent <T& 90 %). The support generally has 
a thickness of from 0.01 o 10 mm. preferably from 0.1 to 5 mm. 
The recording layer Is loi ated preferably between the transparent substrate and the 
reflecting layer. The thlcfc ness of the recording layer is from 10 to 1 ooo nm, preferably from 
30 to 300 nm, especially from 60 to 120 nm. The absorption of the recording layer is 
generally from 0.1 to 1.0 at the absorption maximum. The layer thickness is very especially 
so selected In dependence upon the respective refractive indices in the non-written state and 
In the written state at the reading wavelength that, In the non-written state, constructive 
interference is obtained b|ut, in the written etate, destructive interference is obtained, or vfce 
versa. 

The reflecting layer, the thickness of which can be from 10 to ISO nm, preferably has high 
reflectivity (Rs-45 %, especially 60 %), coupled with low transparency <T£10 %). In 
further embodiments, for bxample in media having a plurality of recording layers, the reflector 
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layer may likewise be se ml^ransparent, that b to say may have comparatively high 
transparency (far examj le T&50 %) and low reflectivity (for example Rs45 %). 
The uppermost layer, fbj exampfa the reflective layer or the recordlns layer, depending upon 
the layer structure, le ad rantageouely additionally provided with a protective layer having a 
thlcknaas of generally trim 0.1 to 1000 m . preferably from 0.1 to 50 pm and especially from 
0.5 to 15 um. Such a pre toctive layer can. if desired, serve also ae adhesion promoter for a 
second substrate layer applied thereto, which is preferably from 0.1 to 5 mm thick and 
consiets of the same ma erlal as the support substrate. 

The reflectivity of the en Ire recording medium le preferably at least 15 %. especially at least 
40 % (for example 45 % for DVD-R), 

Tha main features of thJ recording layer according to the Invention are the very high initial 
reflectivity in the said wavelength range of the laser diodes, which reflectivity can be modified 
with especially high sen jWvity: the high refractive Index; the narrow absorption band In the 
solid state; the good unif amity of the script width at different pulse durations; the good light- 
stability; and the good solubility In non-halogenated solvents, especially alcohols. 
The use of the metal cor iplexes or compositions according to the Invention-results In 
advantageously homoge leoue. amorphous and low-scatter recording layers having a high 
refractive Index, and the absorption edge le surprisingly especially steep even in the solid 
phase. Further advantages are high light-stability in daylight and under laser radiation of tow 
power density with, at the same time, high sensitivity under laser radiation of high power 
density, uniform script wi *h. high contrast, and also good thermal stability and storage 
stability. 

At a relatively high recJflng speed, the results obtained are surprisingly better than with 
previously known record! ng media. The marks are more precisely defined relative to the 
surrounding medium and thermally induced deformations do not occur. The error rate (BLER 
or PI Sim 8) and the statical variations In mark length (litter) are also low both at normal 
end at relatively high recording speed, so that errer-free recording and playback can be 
achieved over a large spaed range. The advantages are obtained in the entire range from 
600 to 700 nm foreferabl f from 630 to 690 nm). but are especially pronounced at 640- 

680 nm. more especially atfrom 650 to 670 nm. very especially at 658*5 nm. 
Suitable substrates are. f or example, glass, minerals, ceramics and thermosetting or 
thermoplastic plastics. R starred supports are glass and homo, or co-polymerlo plastics 
Suitable plastics are, for ixample. thermoplastic polycarbonates, polyamides. polyesters, 
polyacrylates and polymt thaorylates, polyurethanes, polyolefins. polyvinyl chloride 
polyvlnylidene fluoride. pj>lylmldes, thermosetting polyesters and epoxy resins. TUb substrate 
can be in pure form or may also comprise customary additives, for example UV absorbers or 
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dyes, as proposed, for ejcampfe, In JP 04/1 67239 as Irghtetabllisere for tha recorojng layer. 
In the latter case it may be advantageous for the dye added to the support substrate to have 
an absorption maximum hypsochromlcally shifted relative to the dye of the recording layer by 
at least 10 nm, preferabRr by at least 20 nm. 

The substrate Is advantageously transparent over at (east a portion of the range from 600 to 
700 nm so that it is pern eable to at least 90 % of the Incident qght of the writing or readout 
wavelength. The aubstrc to has preferably on the coating side a spiral guide groove having a 
groove depth of from so to 600 nm. a groove width of from 0.2 to 0.8 nm and a track spacing 
between two turns of frojn 0.4 to 1.6 urn. especially having a groove depth of from 100 to 
200 nm. a groove width of 0.3 um and a spacing between two turns of from 0.8 to 0.8 urn. 
The compositions according to me invention are therefore suitable especially advantageously 
for use in DVD media hiring the currently customary pit width of 0,4 pm and track spacing of 
0.74 pm. 

For a further Increase In Ubility ft is also possible, if desired, to add known stabilise* in 
customary amounts, such as, for example, a nickel dlthlolate described in JP 04/025 493 as 
light-stabiliser. 

If an oxonol dye is used n combination with a metal complex of formula I, the recording layer 
comprises an oxohol dyej or a mixture of such compounds advantageously in an amount 
sufficient to have a subs antial Influence on the refractive index. Such an amount is generally 
at least 30 % by weight, jreferabiy at least 60 % by weight, especially at least 80 % by 
weight 

Suitable concentrations of metal complex compound^) of formula <|) are generally from 1 to 
1 000 % by weight, pref e jably from 30 to 60 % by weight, based on the oxonol compound(s). 
The recording media majf comprise customary additives, for example film-formers, further 
customary constituents, such as. for example, other chromophores (for example those 
having an absorption maWmum at from 300 to 1000 nm), UV absorbers and/or other 
stabilisers, quenchers, sjich as, for example, fluorescence quenchers, melting-point 
depressants and decomposition accelerators. 

Besides the metal complexes of formula I, further stabilisers or fluorescence quenchers may 
be used, for example mefal complexes of nitrogen- or sulfur-containing enoiates. phenolates, 
blsphenoiates, thiolates, blsthlofetes or of azo, azomethlne or formazan dyes, e.g. •irgalan 
Bordeaux EL (Cfba Spezfelitatenchemle AG) or similar compounds, hindered phenols and 
derivatives thereof (wher * appropriate also as anions X"), e.g. •Cibafast AO (Olba 
Spezialitatenchemle AG), hydroxyphenyl-trlazoles. -triazines or other UV absorbers, e,g 
•cibafest w or •Cibafast P (Clba Spezfalitatenchemie AQ) or hindered amines CTEMPO or 
HAU3. also in the fomi o nitroxides or NOR-HALS, where appropriate also as anions X). 
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Many such structures are known, some of thsm also (n connection with optical recording 
media, for example from US*-5, 21 9, 7o 7, JP-A-06/19904S, JP-A-07/76169 or 

S ^T?!! 9 rnedlUm 8 to ^ inVant,on ' ,n to «^P*h9 the oomoounds 
5 «a(0,mayaddj^ 

uaeoV The additional ealtk If present, may be present preferably In amounts of up to 20 % bv 
welflhtbaaedonthetofelwelghtoftherecordlnglayer ' >«n* of up to 20% by 

T * * 9 ***** fnC ' Uda "** which provide 

good reflection of the las »r radiation used for recording and Dtavbaok far * . 

in «* Sb . * c„. Au, H9 , Sc Y, La, Tl, *. Ht, V. Nb T . Cr M 0 W ^ 

M«rt«.a)e tar ItaLacIK* toyar Include chiefly plastic.. aroflppttedln , " ' 

thermosetting plastics or tharmoplaetlc plastics. Preference is given to radistton-curaMe iw 
e^nonttoal to produce. /,,**, varhty of radtaflon-curabto mm, are Known aanpha of 

dlalKylmalelmlavl groups, a*. dinwthylmaleimldyl gmupe. 

^JZ*? T ?T d "' 8 10 lnVenllon may «*W°n1 fd, a**™* 
Nedawnc. It ,a Jap possible » ponptntct reccing nwlla having a pnJToMfor 
example tea,) recordhg fen,. The atuoture a„d the use of such mata^e areZTfll 

^""Wlngldyerand^^aing layer and/or beteaen then^ng^J*. 
35 ~ a ; d «"-- - ~ matena,. ,or example as de salb sd l of 
35 TiQj., Slgfsu, zns or silicone resins, w 
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The recording media according to the invention can be produced by processes known per- 
se, it being possible for \ arious methods of coating to be employed depending upon the 
materials used and their function. 

Suitable coating methods are, for example, immersion, pouring, brush-coating, blade- 
application and spin-coa ing. as wail as vapour-deposition methods carried out under a high 
vacuum. When, for exan pie. pouring methods are used, solutions In organic solvents are 
generally employed. Suitable coating methods and solvents are described, for example, in 
EP-A-401 791. 

The recording layer Is ap plied preferably by spin-coating with a dye solution, solvents that 
1 0 have proved satisfactory being especially alcohols, such as, for example, 2-methoxyethanol, 
n-propanol, Isopropanol, laobutanol, n-butanol, amy! alcohol or 3-methyl-1-butanol and 
mixtures thereof. Ethers dlbutyl ether), Ketones (2,6»d|methyl-4-hBptanone, S-methyi-2- 
hexanone) or saturated t r unsaturated hydrocarbons (toluene, xylene) can also be used, for 
example in the form of mjxturea (e.g. dibutyl ether/ 2,&dlmethyM-heptanone) or mixed 
16 components. 

The invention therefore r slates also to a method of producing an optical recording medium, 
wherein a solution of a compound of formula (I) in an organic solvent, especially a non- 
halogenated organic sol\ ent is applied to a substrate having depressions. The application is 
preferably carried out by spin-coating, 

20 The application of the m< talllc reflective layer ]s preferably effected by sputtering, vapour- 
deposition in vacuo or by chemical vapour deposition (CVD). The sputtering technique Is 
especially preferred for tf is application of the metallic reflective layer on account of the high 
degree of adhesion to the support. Such techniques are Known and are described in 
specialist literature (e.g. &.L. Vossen and W. Kem, Thin Rim Processes", Academic Press, 

25 1978). 

The structure of the reco ding medium according to the invention is governed primarily by the 
readout method: known f anction principles include the measurement of the change in 
transmission or, preferab y, reflection, but It Is also known to measure the fluorescence 
instead of the transmission or reflection. 

30 When the recording med urn operates on the basis of a ohange In reflection, the recording 
medium may be structure d, for example, as follows: transparent support / recording layer 
(optionally multilayered) / reflective layer and, if expedient, protective layer (not necessarily 
transparent); or support ( lot necessarily transparent) / reflective layer / recording layer and, if 
expedient, transparent pi oteeHve layer. In the first case, the light Is Incident from the support 

35 side, whereas in the latte • case the radiation is incident from the recording layer side or, 

where applicable, from the protective layer side, in both cases the light detector ts located on 



-*on tmi ox 



• ir\«.ff HO 



6 



10 



15 



20 



25 



ao 



the same side as the light source. The fir^menttoned structure of the recording medium is 
generally preferred for DVD-R, the latter-mentioned structure (Inverse structure) is desirable 
especially for recording systems in the bluest range <DVR; EP-A-822 548 and 
Ep-A-1 103962). 

When the resorting meoU operates on the principle of a change In light transmission, the 
following structure, for « ample, comes Into consideration: transparent support / recortlnn 
layer (optionally multilayjrad) and. if expedient, transparent protective layer. The llghtfer 
recording and for readou ■ can be incident either frcm the support side or frtm the recording 
layer side or, whsre appl cable, from the protective layer side, the light detector fn this case 
always being located on be opposite side. 

Suitable lasers are theJ having a wavelength of eop-TOO nm. for example commercially 
avanable lasers having a wavelength of 602, 612, 633. ess, 847, 650, 658, 670 or 680 nm 
especially semHoonduct. r lassrs. such as GaAsAl, inGaAlP or GaAe laser diodes having a 
wave length especially of about 635, 650 or 658 nm. The resorting Is generally effected point 
forpolnt. by modulating t is laser in accordance with the mark lengths and focussing its 
radiation onto the record ng layer, 

1^ It^ ^'"il ** ^ mon e,,0W8 thB 6torago of Wtormrt,on 

an I stability, distlngu^hed by very good mechanical and thermal stability and by high light, 
stability and by sharp boundary zones of the pita. Special advantages include the high 
contrast, the low jitter end the surprisingly high signal/noise ratio, so that problem-free 
readout Is achieved. 

The readout of Informed is carried out according to methods known per se by registering 
the change In apsorpttonlor reflection using laser radiation, for example as described In 
CD-Player und R-DAT Recorder' (Claue Blaesch-Wispke, Voge| Buchvenag. WOrxburg 
1 892) » 

The informatlon.contalnl|g medium according to the invention Is especially an optical 
Information material of th a WORM type. It can be used, for example, as a playable DVD 
UN yersatile djsk), as storage material for a computer or as en identification and security 
eardorforthepraductlor of diffractlve optical elements, for example holograms. 
T^^tion accord relatss also to a method for the optical recordlng,storage and 
playback of mformation, ^herein a recording medium according to the Invention Is used. The 
reading and the playbapk advantageously take place in a wavelength range of from 600 to 

The compositions eccoroig to the invention are. moreover, suitable for the production of 
35 printing inks having excellent application properties for various uses such as Intogllo/ftexo- 



graphic printing, sheet of set printing and sheet-metal printing, andfor the production of 
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colour filters that have an advantageously narrow absorption curve. The Invention 
accordingly relates also o a printing Ink or colour filter (optical filter) comprising a 
composition according tc the Invention, wherein oxonols are particularly preferred. The 
invention relates especis By to an optical filter comprising a support layer and a filter layer, 
wherein the filter layer cc mprises a composition according to the invention. The optical filters 
can themselves be used for example in electro-optical systems such as TV screens, liquid 
crystal displays, charge < oupled devices, plasma displays or electroluminescent displays and 
the like, 

The filter layer contains i om 1 to 75 % by weight, preferably from 5 to 50 % by weight, most 
preferably from 25 to 40 % by weight, of the composition according to the invention, based 
on the total weight of the filter layer, dispersed in a hlgh-molecula weight organio material. 
The support layer is pref irably'substantlajly colourless 0" S 95 % in ttw entire visible range 
from 400 to 700 nm). Fm ther details relating to the production of colour filters and the high- 
molecular-weight materii Is used in the production of colour filters are described, for example, 
In High-Technology Appl cations of Organic Colorants, Peter Qregory, Plenum Press, New 
Yortc and London 1991,|i, i 5 to 25, W001/04215 and WO02/1 02B5, Optical filters having an 
absorption maximum in ^ le range from 560 to 620 nm are, for example, suitable as very- 
narrow-band optical filter s for plasma displays (see, for example, EP-A-1 1 24 144). 
The printing inks of the lr vention contain the compositions of the invention judiciously In a 
concentration of from o.c 1 to 40% by weight preferably from 1 to 25% by weight, with 
particular preference fror 1 5 to 10% by weight based on the overall weight of the printing Ink. 
and may be used, for exi imple, for gravure printing, fiexographio printing, screen printing, 
offset printing, or coptinu mis or dropwlse Inkjet printing on paper, board, metal, wood, 
leather, plastic or textiles , or else in special applications In accordance with fopnulatione 
which are general knowledge, for example In publishing, packaging or freight, In logistics, In 
advertising, in security panting or else in the office sector for ballpoint pens, felt-tip pens, 
fibre-tip pens, Inking padk ink ribbons or Inkjet printer cartridges. 



The Examples that follow 
percent and in parts are 
Unless otherwise indicated 



illustrate the invention. Unless otherwise Indicated, figures in 
lercent by weight and parts by weight, rsspsctiyely. 
Ii *mm and e were measured in dichloromethane. 
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Examples 



■Hie metal complex )e prepared according to ucroix et aU, Chem. Mater, a (1996). 541 to 
645- 

A solution of dlaminomaleonltme (5.41 g, 50 mmol), nickel (IQohloride (1 1 .89 g, so mmoO 
and absolute ethanol (950 mD Is stirred at 70-72 'C. A solution of 4*diethylamlnc4> 
eallcaldehyde (19.33 g, joo mmol) In hot ethanol (575 ml) is added during 1 hour, upon 
which a crystalline precipitate gradually forms. Heating Is continued for a further 1 hour 
then the mixture is left to 1 cool to 25 'C during 4 hours. The precipitate is filtered off, washed 
with ethanol and then drfsd in vacuo at 60*C. Yield 25.3 g (sa %). 

Application Example: 

1 % bywelght of the conjpound of example 1 |s dissolved in chloroform and filtered through a 
0.2 nm teflon filter. The c ye solution Is then applied onto a 1 .2 mm thick flat glass substrate 
(diameter 120mm) at 25( mvs/min and spin coating is subsequently carried out at 600 
revs/min. A uniform soliojlayer Is obtained which, after drying 15 minutes at 70»c, has an 
absoitance of 0.30 at ^ 594 nm. The refractive index n and the extinction coefficient k of 
the so-formed layer are detemiined by using an optical measurement system (ETA-RT, ETA- 
Optik). The values at 658; nm are: n(658 nm) « 2.33, k(658 nm) = 0,084, 
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Claims 



A metal complex o ' the following foimula 





D 9 . 



(I), wherein 

Me Is a transition nfietal of Sub-Graup 7, 8, 9, 10, 11 or 12, preferably 9, lo or 11. 
D 1 and D 2 are each Independently of me other a carbocydlc or heterocyclic ring or ring 
system, which ma> be unsubstltuted or substituted by one or more groups R 5 and R 9 , 
R 1 and tfara each independently of me other a hydrogen atom, perfluoroalkyl radical, 
an unsubstltuted oi substituted allcyl radical, aryl radical or aralkyl radical, 
R 8 and R 9 are a cyj ino group, or 

R 2 and R 9 togethenf orm a five to seven membered heterocyclic ring, or 
R 2 and R a together form an aromatic oarbooycllo ring. Which is substituted by at least 
one electron accepting substltuent, or which is substituted by at least one electron 
donating substltuetk 

R s and R 9 being j halogen atom, such as fluorine, chlorine or bromine, a group - 
NR 9 R 9 , a group -fiftNRW, wherein 

R B and R 9 are eaoh Independently of me omer a hydrogen atom, an alkyl group, a C- 
(^alkyicarbonyl group, an aJkyt group which is substituted by E and/or Interrupted by 
D, a C^aryl-cartjonyl radical or C^ralkyl-carbonyl radical, an aryl group, or an 
aralkyl group, or Ff and R 9 together form a five- to seven-membered heterocyclic ring, 
which optionally cajn be Interrupted by D, 

a nitro group, a cyano group, a hydroxy group, an alkyl group, an alkyl group which Is 
substituted by E ajidror Interrupted by p, an alkoxy group which is substituted by E 
and/or Interrupted by D, an aiyloxy group, an aralkyloxy ^ aiKyimio group which 
is substituted by U and/or interrupted by D. an arylthto group, an aralkylthio group, an 
acyl radical, a ptonyl group, an ester group, such as a phosphonio acid, phosphoric 
acid or carboxylio acid ester group, a carboxamlde group, a suffamide group, an 
ammonium group. I camoxylio acid, sulfonic acid, phosphonio acfd or phosphoric add 
group or a salt ther aof, 

wherein at least on a of the substituents R B and at least one of the substituents R 9 is an 
electron donating gVoup, If R 2 and R 3 togemer form an aromatlo oarbooycllo ring, which 
Is substituted by dt least one electron accepting substituent, or at least one of the 
substituents R G ant at least one of me substituents F» 6 ls an electron accepting group. If 
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R* and B 3 togethe r form an aromatic cstoocycfic ring, which is substituted by at least 
one electron donai ng substjtuent, wherein 
D Is -CO-, -S-; -SC .,» -SQr; -O-; -NR' 0 ; end 

n!o ^ ■ C0RM 5 - WOR"i -CONR«R«; ^ or naJogen; 

R ,R andR afe each Independently of the other a hydrogen atom, an alkyl group, . 

an aryl group, or ah araikyl group, 

R" le a hydrogen atom, an alky) group, an aryl group, or an arelkyl group; 
R ,4 ls an alkyl group, an aryl group, or an araikyl group, and 
R 15 ie a hydrogen 

proviso that the foljowlng compounds are excluded; 



atom, an alkyl group, an aryl group, of an araikyl group, with the 




"-ofc 



and 



2. A metal complex according to olaim 1. having thefollowing formula 




(III), or 
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Pi* 



Me Is Cu"*, Ni 2 *, 
X Is >o, >S, >S=C, 
A 1 , A 4 , A 6 and A 9 
radical, an alkyl 
orby-S-, 
at least one of A s 
especially -NO* 
-SOa-NR B R 9 and 
R 1 and R*aredefii}i 
R 51 , R M » R 64 , R 91 > 
an Ct-C 16 alkyl 
R 83 and R 63 are 
group, an 
R 8 and R* are each 
an CrC 1B alkyl 
group, or an 
R^andR^.R 69 
other 




other a hydrogen 
A 1ff and Altogether, 
A ta is a hydrogen 
R^andR^andR 5 ?, 



(IV), wherein 
,Pt* Co^.Co^orZh*. 
or>30 8 , 

are each independently of the other a hydrogen atom, an alKoxy 
[, an alkyl radical which is interrupted ope or more times by -O- 



and A a , preferably A 8 and A 9 , are an electron accepting substituant 
halogen etom, especially a chlorine or a bromine atom, a group 
t&s other is a hydrogen atom, 
ed as In claim 1, 

» M and R 64 are each independently of the other a hydrogen atom, or 
i gro^p, 

epch independently of the other a hydroxy group, an C r C 1B a|koxy 
CB-Qatai^loxy group, an CrC* 4 aralkytoxy group, or a group -MR 9 R 9 , wherein 
Independently of the other a hydrogen atom, an C^C^kyl group, 
gropp which is substituted by E and/or interrupted by D, an Ca-C^aryl 
O7-C2 aralkyl group, wherein D and E are as defined in claim 1, or 

arid R 6 *, R 69 and R K , and/or R 68 and R^are each independently of the 



wherein A 10 , A 1ff , A 11 , A 11 ', A 12 and A 1 * are each Independently of the 
atom, or a C}-C a a|kyl group, or 

', form a double bond, and 
4tom or a Ci-CoaJkyl group, or 
. and/or R 63 and R M and R 64 are 



3. 
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rrl A l A lT' A " AW A " < A1 • **• and A- are each 

independently of Ae other a hydrogen atom, or a 0,-Qalkyl group. 

A metal complex according to claim 2 having the formula II. 
III, or IV, wherein 

Mb is Cu* NP* rfc*. Pt 8 * Co 8 ', Co* or 2n* 

X Is >o, >s, >a=C , or >so 2 , 

A 1 , A 4 , A B and A a i re a hydrogen atom, 

A 8 andA 3 are-NcL 

R". R a , R 84 , R 61 , p 82 and R 84 are a hydrogen atom, or 

PhenTrlng* j "** l0m *» «««"■*« or —W" 

R- and R» are each Independently of the other a hydroxy group, an C,-C,ealtoxy 

hydrogen atom, an c^lkyl group, a group -(CH^K or a group ^ChfeCW, 
where n tea number from the range 1* and R« Is H or CrC**L or 

Tther T ^ ^ B ** ndR94are independently of the 




other - , ' T reIn A " A " A " A1,; A ' 2 ^ A " are «** independently of the 
other a hydrogen atom, or a C r c fl alkyl group, or 

A 1fiP and Altogether, form a double bond, 

A* Is a hydrogen i torn or a CrCMfcyi group, or 

^ d fl nd B% and/or R 63 and R 62 and R M are 
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Wherein A 14 . A 1 * A 15 , A 1!? . A 18 , A", A 17 , A ,7 * f A 18 , A 1ff . A 1 *, A 1 * A 5 * and A*" are each 
independently of tfte other a hydrogen atom, or a Ci-Caallcyl group. 

A metal complex according to claim 3, having the formula 




R ra R 54 





(lie), wherein X 1 is a group -O-. -S-, or -NR 800 -, 



wherein B Is a hydrogen atom, or an aikyl group, 



a 

/=N. *>p\ 

8 -0-o^-0- p 

V s R 



(Ilia), or 



62 



(IVa), 
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<IVc).or 



_ _ _ ^ OVd), wherein 

Me is Cu* Npr, pd* P |* co 8 *, Co 8 * or Zh* 

n^ie hydrogen anjj^ fs Ct^perfluoroallcyl, ' 
R™» R 84 , R« and Fj 84 are a hydrogen atom, or 

1 T W * 8n * n * <* *• R» and R«are eaoh independently of 

the other a hydrox^ group, an C^eafkoxy group. a group -WR W ITS^ 



^.or^f 



A" « hj(*ogen atoln or a CrQjalky) eroup, or 

R and R 5 * and R^, and/or R 83 and R"* and R M are a group of ( o mu , a 



5. A metal complex 
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according to claim 4; 




Compound 




R H =R oa 


Me 


A-1 




-N(CHj) 2 OH 


Nr 


A-2 




-N(0Ha)2OH 


Cu 2 * 


A-3 




-N(CHa)aOH 


Co 3 ' 


A-4 




-OH 


Nf* 


A-5 




-OH 


Cu 8 * 


A-6 




-OH 


Co 8 * 




A-7 (Me = Ni 2 *) 
A-BflWesCu®*) 
A-9 (Ma = Co 3 *) 



A-10(Mo = Ni*0 
A-11 (MesCu 41 ) 
A-12(Me = Co ? *) 
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O ! Q 




A-14 (Me = Cu 3 ^ 
A-ISfMesCo 3 *) 



A-17 (Me = Ni 2 *) 
A-1B(Me^Cu^ 



A-19(Me = Ni 2+ ) 
A-20 (Me = Cu 2 *) 
A-SKMaaCo 3 *) 



A-22 (Ma = Ni 8 *) 
A^Me^Ou* 1 ) 
A-24 (Ms = Co*) 



compound 






Ma 1 


B-7 


-NlUH 2 ) a OH 


isir ■] 
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B-2 




♦N<CH&OH 


Cu* + 


B-3 




■N(CH2) a OH 




B-4 




•OH 


W* 


B-3 




-OH 




B-6 




-OH 


Co** 




B-BtMssCu 8 *) 
B«9 (Me = Co 3 *) 



B-10(Me=Ni*) 
B-11 (MesCu*) 
B-12(Me-Co*) 



B-13(Me=Ni*) 

&.14(Me*Cu*) 

B-ISWesCo*) 
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Compound 



0*5 
C-6 



^(CH&OH 



-N(CHa)i!OH 



■N(CHa)aOH 



•OH 



-OH 



-OH 




ft 




ft 



compound 

D^2 



R^aR 83 



"NCCH&OH 



Ma 

Cip 7 " 



Nr 



Co 37 * 



C-7(Me = Ni 2+ ) 
C-3 (Ma = Cu^) 
C-9 (Me = Co^) 



O»10 (Mo s Nj 8 *) 

0-11 (MOaCu 2 ^ 

C-12(Mo = Co^) 



C-13(Me = Nf*) 
C-14(Mes=Ci/ + ) 
Cl5(toe = Co*) 



Me 



CiF" 
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p-3 




-N(CHj)i>QH 


Co** 


D-4 




-OH 


Nr 


D-6 




-OH 




D-6 ' 

i 


-OH 


Co* 




D-7 (Ma = Ni 2 *) 
D-8 (M9 = Cu**) 



D-11 (Me = Cu 2+ ) 
D-12(MeeCo*) 



D-13 (Me - Ni 2 *) 

D-WfMersCu 8 *) 

P-IStMesCo 8 *) 
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F-5 




-OH 


Cu 8 * 


F-6 




-OH 


Co** 



p 



F-7 (Me - NP*) 
F-8 (Me = Cu 2 *) 
F-9 (Me = Co 3 *) 




F-10<Me«Nr*) 
F-11 (MeeCu 6 *) 
F-ISWessCo*) 



7, A composition 
Me in formula I, n. 



F-13(Me»NI**) 

F-14(Me*Cu*) 

F.15(MesCo*) 



6. A composition, comprising 

(a) a metal complex according to any one of claims 1 to 5, and 
5 (p)adye, 



according to claim 6. wherein 

|l or IV is Co** and the dye is a oxonol dye of formula 



(V-i)or 
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(V-2) 

wherein A 1 , A a f B 1 knd B 8 are in each case a substituent; Y 1 and 2> are in each case a 
group of atoms ne ressary for the formation of a carbocyclio or heterocyclic ring; E and 
G are in each cast a group of atoms necessary for the formation of a chain having 
conjugated double bonds; X 1 is *0. =NR b or «C(CN)2. R B being a substituent; X 2 Is -O. 
-NR* or -C(CN)* F 9 being a substituent; Lisa mathine group, which may be 
substituted, or a gijoup by means of which a polymethina group is completed, It being 
possible for 3, 5 or 7 methlne groups to be connected In order to form a chain having 
conjugated double bonds, which chain may be substituted, 
i 

An optical recording medium comprising a substrate and at (east ona recording layer, 
wherein the record ing layer comprises a metal complex according to any one of claims 
1 to 5 or a composition according to claim 6 or 7. 



Use of a metal 
according to claim fe 



complex according to any one of claims 1 to s or a composition 
or 7 in the production of optical recording media, colour filters 
(optical filters) and printing inks. 



A method of produ )lng an optical recording medium, wherein a solution of a metal 
complex according to any ona of claims 1 to 5 or a composition according to claim 6 or 
7 in a solvent, especially a non-halogenated solvent, is applied to a substrate having 
depressions. 



50 



Abitract of the Disclosure 



The present invention relates to metal complexes of formula la or Ibi compositions 
comprising the metal coi nplexes, to recanting media comprising the metal complexes or 
compositions and to the'use of the compositions in the production of optical recording 
media: 



wherein the substituents 



10 




(la), or 



are as defined in the description. 



Use of the metal comple ess of formula (I) in combination with oxonol dyes results, 
surprisingly, in a comparatively weak tendency of the oxonol dyes to aggregate in the solid 
state so that the absorption curve remains advantageously narrow even In the solid state, as 
a result of which recordlr g media having high reflectivity as well as high sensitivity and good 
1 S playback characteristics n the desired spectral range are made available. 
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